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Tills study compared the results of MSFC Solar House data for sample rates of .'iO, 100, • 
2.50, 300, and 000 seconds. The data considered for summer days were the heat incident on 
the collectors, the heat collected by the collectors, the heat used by the air conditioner genera- 
tor, and the heat used by the auxiliary heater. For winter days, the heat incident, the 
heat collected and the heat used by the heat exchanger were computed. These ckita wore 
compared for different weather (Lays such as clear days, partly cloud>’ days, cloudy days, ! 

and ver>' cloudy days. .\lso, data for the integration of all these weather days were compared. J 
The percentage differences for these daLa, using 50 second sample rate as a base, are al.so : 
presented. ' 
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1.0 INTRODUCTION 


The study reported '^n herein was to compare the results of 
MSFC Solar House data for sample rates of 50, 100, 250, 300 
and 600 seconds. The data considered for summer days were 
the heat incident on the collectors , the heat collected 

by the collectors » the heat used by the air conditioner 

generator (Qgen^ heat used by the auxiliary heater 

(Q^ux^ • winter days, ©col heat used by heat 

exchanger were computed. These data were compared for 

different weather days such as clear days, partly cloudy days, 
cloudy days, and very cloudy days. Also, data for the integra- 
tion of all those weather days were compared. The percentage 
differences for those data, using 50 second sample rate as a 
base, are also presented. 

This study was initiated per the verbal request of Dr. William 
R. Humphries of MSFC EP-45. 

2.0 DATA SAMPLING AND INTEGRATION 

The "Local Climatological Data" issued by the National Oceanic 
and Atmospheric Administration Environmental Data Service, U.S. 
Department of Commerce, were used to choose separate weather 
days. Using twenty-four hour average sky cover in tenths as a 
base, 0 to 2 tenths sky cover is a clear day, 3 to 5 tenths sky 
cover is a partly cloudy day, 6 to 7 tenths is a cloudy day and 


8 tonths sky cover nn<J up is a very cloudy day. The instan- 
taneous variables were computed based on the following equations: 


Oinc • 1300* (Q03) 

Ocol =• ^80** (FOl) ( (T04)-(T03) 1 

Ogen =• 480 (F02) ( (T08) - (T09) 1 

*^aux “ ^^03) [ (T08)-(T13) ) 


= 480 (F02) [ (T07)-(T18) 1 

where: 

=* The heat incidenb on the collectors (BTU/hr) 

Q03 = Solar flux, 45“ South with diffuse components 

(BTU/hr ft^) 

=* ilcat collected by the collectors (BTU/hr) 

FOl = Collector pump flow rate (gpm) 

T04 3 Collector outlet manifold water temperature (“F) 

T03 = Collector inlet manifold water temperature (“F) 
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®gen 

"9 

Heat used in the 
(BTU/hr) 

air condition generator 

F02 

sa 

AC/Htr hot water 

flow rate (gpm) 

TO 8 

a 

A/C inlet water 

temperature (®F) 

T09 

9 

A/C outlet water 

temperature (*F) 

Oaux 

3 

Heat used by the 

auxiliary heater (BTU/hr) 

F03 

3 

AC/Htr exchanger 

loop flow (gpm) 

T13 

3 

A/C pump outlet water temperature (*F) 

®hx 

3 

The heat used by 

the winter heat exchanger 

T07 

S 

Heater inlet water temperature (“F) 

T18 

3 

Heater outlet water temperature (®F) 


The heat flux, flow rate and thermocouple readings were taken 
directly from the SEL data tapes recorded for the MSEC Solar 
House. Using trapezoidal rule, these instantaneous variables 
were then integrated over a 24-hour period. The subroutines 
used to integrate the data are included in the Appendix to this 
report. 

Data was integrated and compared for both summer and winter 
days. For the summer days, data of one clear day and two days 
each for partly cloudy, cloudy and very cloudy days were inte- 
grated and the percentage differences, using 50 second sample 
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rate data as a base, were coniputod for sample rates of 100. 

250, 300 and 600 seconds. The results of those computations 
are depicted in Tables I th ;ouyh IV. The percentage differences 

for sample items ®col' ®gon ®inc ^^so depicted in 

graph format in Figures 1 through 4. 

In an effort to provide a more meaningful comparison of the data, 
the values of the sample items for each of the seven days were 
added together and percentage differences were computed for eai. n 
sample rate. Since the sample data covers a seven-day period 
and includes all sky conditions, its integration could represent 
a long time integral result. Table V depicts the results of 
those computations. Tables VI through IX depict the sky 
conditions and outdoor dry bulb temperature for the seven sample 
days . 

For the winter days, data of two weekends (from 4:00 pm Friday to 
8:00 am Monday) for sample items Oy^x ®inc integrated 

and the percentage differences, using 50 second sample rate data 
as a base, were computed for the same sample rates as for summer 
days. The results of these computations are depicted in Tables 
X and XI. The same* procedure as used with the summer day data was 
followed to obtain the long time integral results depicted in 
Table XII. Tables XIII and XIV depict the sky conditions and 
outdoor dry bulb temperature for the two weekend periods. 
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3.0 RKPULTS 


Fii'm Tables 1 through IV .ind Figures 1 through 4, it is clear 
that 100 second sample rate is alw* st as good as 5C second 
sample rate. The iliffcronce bctv;cen them, for all sample items, 

0 If Q ‘ind 0. , and all kinds of weather, are within 

aux cot ijen me 

1%. On the daily basis, the percentage differences, using 50 
second data as a base, for 250, 300 and (>00 second sample rate 
.ire irregular with the exci'ption of 0, which has the percentage 
difference increasing with increasing sample rate, as expected. 
The high percentage differences for and on cloudy days 

(Table 111) arc because of the relatively small amount of energy 
used compared with those other days and are smoothed out after 
adding up all weather days. As shown in Tables V and XII, the 
percentage differences of t)ie long time integral data for all 
cases are with 5% which is satisfactory considering the accuracy 
of the measurements. 




ABLE I. PERCENTAGE DIFFERENCE OF VARIOUS SAi'lPLE RATES, USING A 50 SECOND 
SAMPLE RATE AS THE BASE (CLEAR DAY) 
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TABLE II. PERCENTAGE DIFFERENCE OF VARIOUS SAMPLE RATES, USING A 50 SECOND 
SAMPLE RATE AS THE BASE (PARTLY CLOUDY DAY) 



tenths and Ter.perature 
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able VIII for Sky Cover Tenths and Temperature 





TABLE IV. PERCENTAGE DIFFERENCE OF VARIOUS SA:'J>LE RATES, USING A 50 SECOND 
SAilPLE PATE AS TilE BASE (VERY CLOUDY DAY) 
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See Table IX for Sky Cover Tenths and Temperature 








TABLE VI. SKY COVER AND DRY BULB TEMPERATURE FOR 
SAMPLE DAY NO. 1 


SAMPLE 

NO. 

DATE 

TIME 

SKY 

COVER 

(TENTHS) 

DRY BULB 
TEMPERATURE 
("F) 


6-22-75 

1200 

4 

83 



1500 

5 

85 



1800 

0 

81 



2100 

0 

73 

1 


2400 

0 

72 


6-23-75 

0300 

0 

69 



0600 

0 

71 

• 


0900 

0 

79 
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TABLK VI II. .‘'KY COVKR AND DRY PIM.H TKMPFRATDRK KOR 
SAMPl.i: DAYS NO. 4 AND 5 




TARLK IX 


SKY COVER AND DRY RUDB TEMPERATURE FOR 
SAMPLE DAYS NO. 6 AND 7 



onrcr: • ■ t , . . 

1»K P(H)K OU/jX*'^ 


4 



PERCENTAGE DIFFERENCE BE'H-.’EEN VARIOUS SATIPLE RATES 












TABLE XI. PERCENTAGE DIFFERENCE BETWEEN VARIOUS SAMPLE R/»TES 
a:;d a 50 second pjkte 
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lABLr- Xil. PERCENTAGE DIFFERENCE FOR VARIOUS SAIIPLE RATES USING 
50 SECOND SA:'iPLE RATE DATA AS A BASE 
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TABLE XI IT 


rKY COVER AND DRY BULB TEMPERATURE 

FOR \/eeki:nd no. 1 


DATE 

TIME 

DRY BULB 
TEMPERATURE 
(“F) 

2-7-75 

1500 

35 


1800 

31 


2100 

30 

2-8-75 

0000 

24 


0300 

24 


0600 

22 


0900 

30 


1 200 

43 


1500 

47 


1800 

43 


2100 

41 

2-8-75 

0000 

40 


0300 

43 


0600 

41 


0900 

36 


1200 
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0000 
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